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1CHAPTER 1
INTRODUCTION
1.0 Overview
The stability of slopes is of great importance to geotechnical engineers
worldwide. In Malaysia, the collapse of Block 1 of Highland Towers in 1993, slope
failure at Taman Hillview in November 2002 and the recent tragic landslide at Bukit
Lanjan in 2003 had prompted our government and public to concern about the
stability of slope and the risk involve in such occasion. Hence, it is importance that
the current practice of slope stability analysis to be revised in order to minimize the
tragedies.
Nowadays, most of the slope analysis and design are based on deterministic
approaches. The shear strength, slope geometry, external load and pore water
pressures are assigned as specific unvarying values and as a result, single factor of
safety is then determined. However, the single deterministic safety factor of a slope
is often not enough to analyze the slope stability due to uncertainty in input
parameters.
Probabilistic methods were introduced in the late sixties,, most notably by
Wu and Kraft (1970), to quantify the sources of geotechinical uncertainties and to
study the effect of those uncertainties on the reliability of a slope. In slope problem,
uncertainty arises as a result of the variability of soil parameters, systematic error,
2changing environmental conditions, unexpected failure mechanism, simplifications
and approximations adopted in geotechnical model and human error. The impact of
uncertainty on the performance predictions in geotechnical practice is substantial
(Morgenstern, 2000). Therefore, the implementation of statistic method is essential
in the evaluation slope performance.
Reliability analysis or probabilistic methods are gradually being accepted in
civil engineering because of economic and theoretical pressures (Mostyn and Li,
1993). The concept of probabilistic slope stability analysis (PSSA) had developed
since 70’s and wealth in literature. However, the adoption of the method in
geotechnical design is slow. There are some reasons toward it. First, lack of formal
training in statistics and probability theory among geotechnical engineers. Second,
there is a common misconception that probabilistic analyses require significant
amounts of data, time and effort and are, thus, not practical. Finally, poor definition
on the limits of the acceptable probability of failure and the there is no link between
a probabilistic assessment and a conventional deterministic assessment. These make
the understanding of probabilistic analysis difficult.
1.2 Problem Statement
Most slope analysis and design is based on deterministic approach i.e a set of
single valued design parameter are adopted and a set of single valued factor of safety
(FOS) is determined. Usually the FOS is selected in view of the understanding and
knowledge of the material parameters, the problem geometry, the method of analysis
and the consequences of failure. This results in different FOS obtained by different
designers. This inherent variability characteristic dictates that slope stability problem
is a probabilistic problem rather than deterministic problem. Furthermore, the FOS
approach cannot quantify the probability of failure or level of risk associated with a
particular design situation.
Given the appeal of probabilistic slope stability analysis (PSSA) and the
advanced state-of-practice of reliability techniques, there is a need to facilitate the
adoption of PSSA concept in slope design practice among geotechnical engineer.
31.3 Objective
The objective of this research is to integrate reliability concept into slope
stability analysis by developing a probabilistic model using Monte Carlo Simulation
integrated in readily commercial software, SLOPE/W. The output of this study is the
probability distribution of factor of safety and reliability index of a slope.
1.4 Scope
The study is focused on the use of Monte Carlo simulation integrated in
SLOPE/W software package to analyze the probability of failure of a slope. The
analysis is made using Bishop Method where circular failure surface is assumed. The
critical slip surface is determined based on the mean value of the input parameter.
Sensitivity analysis is conducted on the variability of the soil parameters and the
position of groundwater table.
